Study area is located in NE part of Poland in middle Biebrza Basin. Relief of this region formed during Middle Polish (Saalian) Glaciation -Warta Stage. The Biebrza is underfit river with vast peat-bogs on its valley floor. Geological, geomorphological and archaeological studies were conducted at Lipowo site in 2016 excavation season. A beginning of peat accumulation in the valley floor was radiocarbon dated at 8490±80 BP (MKL-3275) 7658-7347 cal. BC. At the similar time was cut off the Biebrza riverbed near a sandy elevation. Cone from the silty sands in the bottom of this abandoned channel was radiocarbon dated at 8330±120 BP (MKL-3277) 7577-7083 cal. BC. Both these occurrences, a rise of ground water level and channel change, could be connected with climatic changes -cool and humid phase at the beginning of Atlantic. Results of studies at Lipowo and other sites in Biebrza valley floor indicates some periods of climatic changes and an increase of morphogenetic processes activity. Climate fluctuations correlate very well with flood phases distinguished in Central European river valleys.
INTRODUCTION
Subneolithic formations, the last hunter-gatherer community in the borderland of Eastern and Western Europe, are among the least recognized issues of Polish Prehistory. Undoubtedly it was caused by faint interest of researchers compared to other Neolithic phenomena. However, the main difficulties arise from the nature of the research object. The communities are far advanced traditionalism expressed in both ways the economic, as well as material and spiritual culture [1] . Their way of life, inextricably linked and driven by environmental considerations. Among other things, determined the cyclical nature of the selection and location of encampments. They preferred a small, dry hills situated directly within the valley [2] . Overdoing it with a particular level of complexity recently documented sources. Surging surface artifacts obviously were exposed to a number of post depositing factors. This result is their mechanical mixing, and in therefore limited usefulness for the reconstruction of the Prehistoric reality [1] . The only chance to advancement of research is searching for possible stratigraphic homogeneous systems. The recognition of lower-lying edge positions, today covered with peat, creates the best chance to unravel this situation. There is a possibility that surging artifacts are covered, and sometimes separated by successive levels of sediments of various ages and genesis. Ideal conditions for studies of these communities gives the upper Biebrza Basin located in the NE part of Poland. Lipowo is one of three archaeological sites in the Biebrza Basin (Fig. 1 ) studied in cooperation between Department of Geomorphology, Geoarchaeology and Environmental Management of Institute of Geography, Jan Kochanowski University in Kielce and Podlachian Museum in Białystok. At Lipowo site (red box on Fig. 1 ) geological, geomorphological, palaeogeographical and archaeological studies were conducted in 2016 excavation season.
GEOLOGICAL AND GEOMORFOLOGICAL BACKGROUND
Relief of this region formed during Middle Polish (Saalian) Glaciation -Warta Stage. However during the next ice-sheet advance until the Pomeranian phase of last glaciation [3] 15,5-15,0 ka BP, [4] 16.2 ka BP outflow from Naroch-Wilia and Skidel dam lakes and river waters of the upper Neman river followed Łosośna river valley, its tributary Tatarka river breakthrough Pripilin-Nurki gap section to Biebrza and Narew river valleys [3] , [5] , [6] . Therefore the Biebrza is underfit river with vast peat-bogs on its valley floor. The Pleistocene relief of the valley was transformed in small degree during the Late Glacial and Holocene. In this period controling factors of the evolution were climate and vegetation changes [7] . 
RESULTS
Based on off-site studies it was possible to create geological cross-section (Fig. 2) . Within of the site and its surroundings can be distinguished three geological segments of different age. The first is an elevation built of dune sands. The second, located at the foot of the elevation, is a part of sandy alluvial plain of braided river. A beginning of peat accumulation in the valley floor was radiocarbon dated at 8490±80 BP (MKL-3275) 7658-7347 cal. BC. At the similar time was cut off Biebrza riverbed near a sandy elevation. Cone from the silty sands in the bottom of this abandoned channel was radiocarbon dated at 8330±120 BP (MKL-3277) 7577-7083 cal. BC. This is the third segment (oxbow lake), probably a palaeomeander, as indicated by its parameters (depth and width) (Fig. 2 ). Both these occurrences, a rise of ground water level and channel change, could be connected with climatic changes -cool and humid phase at the beginning of Atlantic period. This event is globally known as 8.2 ka event [9] , [10] and have been indicated also in Central European valleys as a phase of an increase fluvial activity [6] . Detailed sedimentological, geochemical and malacological analysis were made for the core from L5 borehole. For those sediments can be distinguished three members: a channel deposits (I), a lacustrine deposits (II) and marsh/peats sediments (III). At the final stage of the river's functioning, fine sands were accumulated (member I) (Fig. 2) . The cut-off Biebrza riverbed (the creation of the oxbow lake) took place about 8330±120 BP (MKL-3277) cal. 7577-7083 BC, because that was dated a small piece of wood lying in the bottom of the member IIa (on the border between lacustrine and sandy channel deposits) (Fig. 2) . After cut off the oxbow lake, the lake phase (II) began, which can be divided into two stages. In the first (member IIa -a thickness about 60 cm), when the oxbow lake was still connected with the Biebrza riverbed, fine and silty fine sands were accumulated (Fig. 2) . In the second (IIb), autogenic, sedimented organic memberscarbonate gyttja (content: 10-20% organic and up to 20% of CaCO3) going up into carbonate gyttja silts (content: 40-50% organic and up to 15% of CaCO3) (Fig. 2) . In carbonate sediments (member IIb) confirmed presence of malacofauna. Gyttja with water malacofauna was accumulated in oxbow lake during the Early Atlantic. Malacological analysis confirm the sedimentological interpretation. In tanatocenosis dominates thermophilic lake mollusc with small amount of river species (Fig. 2) . Lake had disappeared about 6170±80 BP (MKL-3276) 5313-4911 cal. BC, when started growth of peats (member III) and developed peat bog here [7] , [11] . The content of organic matter in the whole member III is approx. 90% (Fig. 2) . During the archaeological research, three trench excavations were carried out in one 2016 season. Two of them (trenches 1 and 2), with a total area of 20 m 2 , were made at the southern slope of the elevation and the third (area of 4 m 2 ) at the top of the elevation, the purpose of which was to determine the qualitative and quantitative characteristics of the archaeological sources at Lipowo site. Within the archaeological trench 1 -profile E, 15 layers differing in texture, structure, genesis and age were distinguished (Fig. 3) . Under organic sediments (layers 1, 2, 3) two levels of colluvial deposits were found; younger (layers 16, 5) and older (layers 4, 7) built with silty fine sands. In the older colluvial deposits single flint artefacts and animal bones were found (Fig. 3B ). In the case of two bone samples, these were bones of the elk's tarsus (one animal), and the next was the tibia bone (most likely a deer) [8] . The most distinguishable in terms of morphological characteristics were: upper tooth (belonging to a very old elk) and closer finger member (belonging to the horse), representing an overgrown animal who at the time of death has reached the age of at least isubadultus/adultus [8] . In addition to mammals, in one sample there were very small fish remains, including teeth (pike or catfish?). The older colluvial deposits are partly in superposition to the non-decomposed peats, which hatch at the 2 nd m of excavation, and its thickness increases towards the south (Fig. 3A) . In trench 1 only 4 flint artefacts and single bones were found. Fragments of pottery were not found [8] . The layering system in the profile N (trench 2) was largely analogous to northern part of trench 1 [8] . Under organic sediments (layers 1, 2, 3) two levels of colluvial deposits were found; younger (layer 16) and older (layer 5) built with fine-grained silty sands. Under the older colluvial deposits (layer 4) single flint artefacts and animal bones were found (Fig. 4B) . At trench 1 single flint artifacts and animal bones (profile E) occurred. At trench 2 (profile N) concentration of flint artifacts with cremated fish bones and animal bones (large mammals, moose/deer/horse) was found. Traseological analysis of flints, indicate that only some of them have macro-and microscopic traces of use [8] . These traces are associated with low-intensity and short-term processing (scraping) of animal skins and cutting of silica plants (herbs). One of the artefact carries the traces of framing, macroscopic impact is also visible, which could be interpreted as the blade of a throwing weapon (arrowhead). Single flint artefacts remain in the analogous stratigraphic position at Krasnoborki site (Upper Biebrza Basin). However, at trench 4 on the top of the elevated form were also exposed 3 fragments of pottery on 4 m 2 . They probably belonged to one vessel, their technological features and the nature of its shape (pointed-bottom) indicate a connection with hunter-gatherer communities of Niemen culture [8] . Presence of the pottery on the top of the elevation may be linked with the settlement function of the Lipowo site. 
CONCLUSIONS
Results of studies on Lipowo and other sites in the Biebrza Basin indicates some periods of climatic changes and an increase of morphogenetic processes activity. The oldest phase of cool and humid climate was dated at beginning of Atlantic (growth of peat bogs in valley floor, river channel cut off). The older colluvial deposits at Lipowo were deposited after 7020±70 BP cal. 6016-5746 BC, which have been covered with peat-bog during the next humid period at the end of the Atlantic (comparison with the Krasnoborki site). Artefacts at Lipowo site were found in the same type of sediments (older colluvial deposits or under them), these layers can be interpreted as the usable level of the encampment from the middle or the younger Stone Age. The technological and morphological characteristics correspond to the general "idea" of the Late-Mezolithic lithic technology of hunter-gatherer communities from the areas of north-eastern Poland from the beginning and the first half of the Atlantic (comp. with [1] ). Lipowo site delivers new evidence for the co-occurrence of Subneolithic pottery with Mesolithic flint materials. The youngest humid period and beginning of peat accumulation on Subboreal colluvia (probably the same age as younger colluvial deposits at Lipowo site) occurred about 3200-3100 BP (comparison with the Krasnoborki site) [10] . Climate fluctuations correlate very well with phases distinguished in Central European river valleys [6] . Traces of the Subboreal soil erosion and colluvial (delluvial) covers formation occurred on the slope elevation (Krasnoborki) [2] , [11] .
